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64) METHOD AND APPARATUS FOR CHEM CAL VAPOR DEPOS JTDN 

67)A bstract: 

PROBLEM TO BE SO LVED :To provide a m ethod and an apparatus 
-forchem bal vapor depositbn, to prevent the generatbn of partbbs 
on a wafer. 

SOLUTION :The method Ibrchem bal vapor depositbn comprises the 
steps of supp (/ hg a c ban hg gas, conta in hg f borne rad ba I hto a 
cham ber -for executhg a vapor depos thg step ; the steps of bad hg a 
wafer h the cham ber 40 and supplying vapor depositbn gas for vapor 
depos ithg a fihi on the wafer hto the cham ber; and the step of 
supplyhg hertgas as a reverse fbw preventive gas through a 
cbanhg gas supply Ihe to prevent the reverse fbw of the vapor 
depos itbn gas to the c ban hg gas supp ly Ihe. A ccord hgly, the 
c ban hg gas supp ly Ihe w ill not be contam hated by the depos itbn 
gas, the partb bs generated on the w afer dur hg vapor depos itbn of , 
the filn are reduced, and hence the y bid and reliability of the 
sem bonductor devbe are hi proved. 
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Pft£> 

mm2M?*>^o}fomteMm*f?.zm&i>x. maf 

2 K!Ef£©^«1f 

[I«*II5] tufBSfc^'X^ tulB3 t -f>^*©?l-gB-CN 

x-e&s c tzmmt-r&m&m i &cfa*©^«tKS 

i tthmmm 6 &cia»©^*t 
[ 11*318 ] Wfe* + yrtfxfct, mfia«#**x^gfe^ 

SJzhJjZ.X'fo 9 . UfBji^l»±*'^ V-X £S&3 V 
-X *> & «B&3 C i "T 6 icfBig© 
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&#se>, fulB^#*;^&5^:>£iiD-r, WiB5 1 +> 

fc. tfflB&^tfxasw&sns ^ -f > i itiag 1 * i 
*a5S^-*iits»*H«-r s c i s#ti!i-r §it*3i i 

io 'i7cc-y^^p--•r-Y >^'L?5:l^git i g i + >>'^©i*|g|SK: 

-T-^>i'^-S/cJsti©7 , y3-7 : --f> ^'IgPi § 6 
Jlrr-5 C t *#m<!:-rSW*31 1 2 5CfBlg©{b^«tB^ 

im&a 1 4 ] miB^ + >^'©rtsi5cc«»*'x^«^b 

TiriB^ f >^*l*3gp©PJiiic:M ; & n-fTyyt5n 

^iis-r *3tsfls$RMR-*- sci *#m<t -r sit** 1 
20 [ if *jh i 5 ] it^mmmumzmmir s /c^©^ + 

/ces&©^'^Xvilgi s 

BuiB^'xflfc^mft^stiS^'x^tuiB^ + >^tf*a«c#t 
wta**x w^£mria**xf*ip#7 -f > £©M©aiSJi^ 

40 K^6.tiOTIB«^Sn5 #X ^rSW-T Sfca&©^A 

^^i*^tf c £*#®£-r5i»*ii i 5 icmmt^m, 
imam 1 7 ] wffi^^aMws&±»*. 

fufB^^^X^BulBgfe^^«if^©**X«^5 > 
^IDt, 5=- * >^*rtKf*|&-r •2>fcfe©^F?gtt^X#l*& 
^^>£> 

miB^Rgtt**x m^ffi £iirfa**x«^7 -f > t warn § 
so -r2»/c&©«]^^uyi.^tf c t*wf&t-?&m$<m 
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1 5 icmmoit^mmMmm. 

c t *«»4 -r snwas i 5 teis«g©ffc*SttB 

■ W«:B8«Sti4Ci*1«Rit-4lll*Hl 8KE*WHfc 

m?m2o} mM&t&tfzm •? vm^^t/ji^ts io 

[OOOl] 

<DXfo& 0 20 
[0 0 0 2] 

[ mmvmm ] ia*. ^ >b- *-#©<*: 5 $ b«(*© 
s„ .•c-©«ttBH«:*jt»r v 5iaw*«ai*«aT?«rfw-* 

ilfeft £ £ 14 ± 3 if 3 ^ Ccag&&ffl#9BjR L T t >5 . 
^»{#i^©£S&S^«©*T\ 2 * -v>JbtOS£ 

[0 00 3 ] HftK. ■fb^Mffl^*I@K, 

*&U commtfx*? *>'m-cKJfcSi±&c tick 
«c#A3ftS«U»9*->vfc«:«TU Cfttc<fc»)£ 

arc. iri/ir^x-^AqfAsntrtc, isitii^ft 

[0 0 0 4] ;w<©ifc?tH*. ^-^/^©A— f- 

rtKatAO-caaiSft*. Wfe. ^^x^-t^Aft 
{C^bfc^ ? + >^F«g-C^>1^-f 5^3. (in-s i 
t u> MKi^vXv^MtS. «t>"C, 



'#g§2 002-1 3 4490 
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[ooo5] vfob, <t>w?-*i3isxc£*)79x-? 
mtmmmbx'-i » * y >^&c <t ojifgu ^©m 

[0006] 01 (^b|6«tffiR«±S*S5»-r4fcab© 
^*©SMt?*S 0 

[ 0 0 0 7 ] hi *#jsra-ft«. c©sbk*> -fb^aw 
PI*ig£jlitT£fc&©^i>>^i o**«brt» 
•5. g=-+>^*i ortSBOTaJfci*. (w) *s« 

35>tlSfcfe©fc— * (heating plate) 1 
2*SiBSStl-C(,»S„ ^*>^*1 Of*3S15©±S|5{C 

» K 1 4 *SSBS § fix t,»3 o ? +• >^*©?f-gpc» l ? +• 

tt,^. mm#Mx. n*t£j3**m-&hxftBtiz><D 

S«ll©It^«a2 0 a . 20b, 

2 0 c^ts, tjxm&m 1 6 t*. 3M»^*»^J-S 

/cJ6fc*^^&8i52 0 iassnTt,^. ^s^iiji 
■^t, mmuxm&ffl2 o a> 20b, 2 0cb, 

Kitf6tlfc»^^2 2a. 22b. 22otI 

1 6(C^4«t5. ^-©f*, ^«^B^91 6 

[0 00 8] Sfc. ^**X«^g|52 8 tt. 1 
0 ©l^gp«:8fe^t- ■58fe^« r ^<&«l&-r SfcabfcgiW 6 n 
T^5„ m^xtt — 3«±©^/x«c i rj fpsc 
^SfcaWt, gfe^*X^952 8 ttiSffl§n-5*'^©a 

sitcMjs-r 2>m.mm<D-m&#zm&s$2 8 a , 2 8 b * 

*tf. JSfe»^#tt&aJ2 8tt. S«»;^3 0a, 

3 0b. 3 0c«U 3 6KjJfe*^^t&9-f>2 
4*aDr^Xviia2 6ilii3htfc5, g^** 
^«f^|32 8 a. 2 8 b^6»^3n-S^^tt. 

•i- ^/^©ii-SBtcKw btitc-?? X7S12 6 raes ti 

[ 0 0 0 9 ] 0 1 KBSl/ Wt^«tB«««g*«ffl L 

(W) ?t? + >ai ort(cp— >^'-r.g)|ir^es?>g : - 

m*. ^i'^l Oft^8fe#^*^-r-5Ci(C«fc«3 
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l o ®ftm^mnzn&„ & * i o <Dffi&&% 

TT&t, '?3:w^ (W) £r^ + W? 1 0|*J{Cn — ? 4 
>m„ «t,»T. ^#^X#t^g|52 Oa, 20b, 2 

(w) ±«c*t*jK*rrs. 

too i o] ^«xn^«fe-r-5i^fc 1 

.X»&§|52 0 a, 2 0 b, 2 0 c frhmSZtl&MMrt 
X©-g|5#i, ^#xffiif£5 -Y > 2 4<M(CjMaE-r £ C £ 
iC&S,, 9=- 1- 1 0 §r'Sfe^T-5I^K«&3n/t^*' 
X©— ^#X#|if£^>2 4©rt&a«-o-rt,>& 

&Kfcb. ^(DffiM. rt-fH ZfrmMStlZ* rt- 

31SI-rs^«**xtt, ffiii^:x«if&7^>2 4±(cfit£ 

XS£l«Tr £ fc&fc =f + >;f|*itc§r L < if AS *x§ 
[0 0 1 1 ] 

err & — ^xopm^isflg-r •&„ 
[o o i 2 ] &m%<Dmi EMit, ^*-^±cc»jS;s 

[0013] *&m<Di$2 smu, it^mmmjim* 

[0 0 14] 

>icmm?2> C i*l»±U&/556, Iff f 

[0015] #*HI1©*2 aw*Jtiswsfc»o{b^si 
J6stisx@^+ * i «a&sf*xg* * 

[ooi6] mtmmzhtci5mtmw,z& k> , y *. - 



(4) mi2 0 0 2 - 1 344 9 0 
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[0 0 17 ] 

[001 8 ] H.2i£$lfflB©& 1 Sm^fltKJc&tt^A 
tltf, t©{fc?M&ffl^*»g (CVDgi) «, 

10 ^ (w) ±{cM^#-rsfc&©^»xfi*»fe-rsfc 

&©?--j>>^4 0£#-f ?t>A4 0rtgB©TSPK: 
«, (W) t- (h e a 

ting plate) 4 2#5ffig§4rC t,>3,, Mtft?" 
U-h4 2«, b-$*fU SP*XfI£|SWr5llHc 

4 0 075M6 0 o&<Dum.mmtz>. -m&ctmzh 

SJnit7 , U-h4 2©JJ|5tC'?i-^ (W) *sg*itiS 
©T, 01©lf*'X^i-A (W) ©^ffiiCjg^fJ 

^rsfc»&©Hjs*@c-r. y *>^4 0 rtflK>±ajtc 

20 ,r-l7-;^y F4 4#EB3*VC(i><&. 5/t7-^7>*4 

S. >7-^.s, F4 4©^»©*-Jb*a 

OT, UK'? x-^ (W) ©AliXfCf^Sti, Cti 
fc«t 0 * ^ (W) Itcg^'lfShS. 
v [ 0 0 19] ^ f >/-?4 0©^8|5(CK, »*'X#|iii&g|5 
5 0 j&^W e>.tlTt,» ^#55/X«^SB5 0 «, ? +• > 

^*4 0|*It?®£LT, (W) ±tc«*seifr-5 

tcxxomm*?* z/A 4 0 i*igi5©#ffl«^js-r s 

30 i Lr^ffl§ti5?c&{C, ^41^X^955 0 tt** 
X©«S^Ml£-r€.«mffl©«#*'X«if^l55 0 a, 5 
0b, 50c *#tf . ^HfeJf^-CK, 0 1 7Wm3 % 
»**X«jf^l5 5 0 a, 50b, 5 0 c & 
M^lftBJ-rS 0 0*>l/. S«*'X«&f|55 0©|^tt3ffl 
<CR3eS ^"XM^SP4 6 > 

4 8£jIDT, ^#**X»&a35 0 4iMS2tlSo S 
fc, *'X?l^g|54 6 «5 1 1'>^*4 OOrtgRiaS^ti-C 
*17!jM»3^#^X«&gP5 0 a, 5 0 b, 5 

40 (C«, §J^-v*Jb^5 2 a, 5 2b, 52 cJ&stSW&ftT 
v, •*■»).' ch&cc«t«3lMlx/x©#M^ i feiWW , rsc«t*-c 
fr>T l »175S»3««^X«9&«5 0a. 5 
0 b, 5 o cfrhWMrtxifi&jftfetZi. ttl&OMMtf 
MtMM-»^M^ -f>48 £jit;-c#x?l-&g|54 6 

©l*|g|5(Ctt^§tlS 0 

[0 02 0]-€-br, C©CVD«l(i, ft>A4 0 

©i*isi5*8fe^-r £/c&©^#*'x *«i&-r sst^**x « 

ISW5 8WT-S. Ss^^Xtt. 5^ + >^'4 OOWfitcift 
so f§n^-f ^Wt^uort^iitt^ - - 
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vr^) *a^LTff6n*. ££^t v ^#xBti 

;8 a, 5 8 b^6ntl^ 0 ^&#*«$&gP5 8 B 
£^#*B, y*X^HB5 6 &c<fc Q AjfiSh*. 10 

[0 0 2 1 ] *m<^*2gfe^X#t^gp5 8a, 58 
b-£»»#;**»*y >5 4CDaBBW£CDIHOCtt i 
»^6 0a, 6 0 b*SRW6tlT*5»3v CtUCj: 

lS^2^^X«$A gP 5 8 a, 5 8 b frfeflaftS'ti- 

''fc?fe»^Xtt^iBi&»4 6 *ar * * >^4 o i*tfc« 

jf&StlS, 20 
[0 022 ] 3R3»XS3W6»Sti4Ba % 
5 8 <fcaifiSnT^SWf^l/^6 0 a, 6 0 bftSBMR 
3ftSC<bK:J:?K «*#Xttf *>^4 0rt^c«5 

n&^ 0 b*»u a#^x^^^>5 4ttMisft3'nr ;■ 

4 icffi^T & <b , mtXAKJ: g W&tfxm&v A > 5 
4 #? j^jfc S ti, . *ft fc J: ot;^f/^ 3ft 
^"-ifw^B, X?I<D3l^&C^wv(W) ± 

[0023] #xmmfi±mt&»*fx&te5 -054 

3&»"6fl«Shfci3iR^-r>5 4a*dtf. #K^>5 
4 a B, »»*f -f > 5 4 (Dffi«OttBfCca*SS 

-f >" 5 4 § cfc 5 fc8H*#Xttlfr5 *f > 5 
*« W 6 ft T I > & o &8H»±#X «SfflS 6 2 t££«7 >f 40 

> 5 4 a <D—m$ t a«s $ i»±*r 

[0 0 24] C(D#^CCcfc0, *l'75S*33Siai*f^ft 
js&B|S5 0a, 5 0 b, 5 0 cWotft ^WtOR* 

»^«8&5-{>5 4*aDt, »2*3gtt#X (IP 
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7^>544iDt«^sns©^ 

xfM&^ > 5 4 jcaatr s c <t tButr & c t * 

[0 02 5] fitt\ H2CC^U^«g*ftfflbfc-fb^« 

[0 0 2 6 ] H3«£:c-;\JbK:TEOS (Te t r a 
~e t h y 1 o rthosi 1 icate) M&J&fSi 

com i ^fgtfev^*^ + ^^KflBft-rs. 

[ 0 0 2 7 ] -AfftWK:, -iife^^flB&aRBNFa 

>;U 0 <Dm&<Dtctib<DT?r<< -fi^X) tm 1 
^^^7 7X7815 6 w^t^o ccr, ^ 

x&.uvhb sntt^ni i ^ffitt^^^uia^ + >^*4 o 

[0 0 2 8 ] ^t>A*4 0^C7 9i7^;^tW 
S/cfeCC, NF 3 iSn^ffitttf* (Ar) *1 : lO 
SMtbtr 3 0 0 0J5S4 0 0 0 c c^i^7Xvig5 
■.B : «:«»t-*i.'*9-r4i. 77X7gf5 BrjRtfSS 

4 5 0.7JS5 5 OTo r r CCl^StiS. 
[0 0 29 ] .^ + >vf4'0'<Di5fe#36^T , *"4i, 8fc*# 

> >'mHtCmMtfX bX9-^ >A4 0 CDWJffiRt^ 
^>*SK* a ti/cjPJft^' h 4 2 y 3 — 

r-^f (Xf^7'S 12). ^yn^^-Y >^ 

#T?«ft$ti^ 0 bps, ^y=3^^^>^B, v*-^ 
oymmfimmztiz * + >^4 o cEwmtwiwt 

*c«i& $ ft &mm*f* (D-^mtm»#xm& ? -f > 5 4 



(6) 
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ij-A^\^^A 0 ft&tijSEA'Tfto 
[0 0 3 0 ] 7 - 'j3-f-i >ViimTT& t, Vx.-js 

(?.?••> y's l 4) „ ■jj.-^in-f^^fti, 

[0 0 3 1 ] V x-^l,CTEOSm*MM??>m» TE 
OS*S2 0 0 075M2 5 0 0 c c, ^V>*U37!;M1 10 
6%R&yfm£*fZT$>&-^'J 1 8 0 0 07!» 

M2 2 0 0 0 c cCDil^'^*5^ i ,>^s i -4 o Wc#t$Ag 

toft, 9 i -p>/N*4 0F , 3©E*iK. 1 7 075M2 3 0To 
r r^i8t5, C©B#, ^^RStttfXW:, ft*£#X 
m&z> -f >5 4 5&^»fe§n/c^i^7 -f>54a 

i^^tcMftSftft,, 
[0 0 3 2] TEOSK^x-a±K 

ftfc£>©* + ';7*'X*ttf) «, T E O S (KjES# 

X) 200 0M2 5 00 CC-C, ^?§1'±#.X-e£>ft^ 20 

8 0 0 0M2 2 0 0 0 c cX\ *V~>* 1 3 7iMl 6 ; - 
fifi%^£?Zi^-*'X -C 4> ft „ * V~>tZ, 1 4 0 0 0 7SM 
1 6 00 0 c c GMM** V> ic#tj£& L T 
&S-r5Ci^T'#S 0 Ijf 175Mlff3f£# 

2/X{W&S|S5 0 a, 5 0 b. 5 0 c:fr> ft, #X 

s^si54 6 ra^s ft g=- +• {c«a&s ft c © & 

#©5=- + >^4 0F«g©SKK5 0 07!;M5 5 0°C£$tf$ 
U 5=- + >^4 0|*3©EH7« 1 7 075M2 3 0 T o r r 

4 Ortfcfi^r 5 £ 30 
HB#fcM?jEES±^ i LTl»2^Stt#X;^i!£5 
-f>5 4 a£®Dr^*>^«:||#t§ftft 0 312^ 

.'ftCiJ&SfSft. ^2^Rgtt*"X»gfe^*X#t,^9^> 
54&ffiDT9 i + >^4 0[^{CftfeSn*O'C > ft## 

[0 033] ftif^X{£$S5 4 > 5 4 £jIDT 5=- +• >^ 
F*3fC«& §ft ft|g2 ^RStttfX ©fi*S/jN§ Mtf ft <h v ffi 
#^^©^*I»±r$«l**Wt3>l/. ^2^Ft§ 40 

r; ^x-^©«(cj»©^*^iESK^§ti^u= ft 

^«&5-/>5 4%lDT3 ; tWW^?n5 
H2^RStt^©««, «#3tfX©««SL«^ffSfe 

«tj&DT&s-f ft c ias-cs, jwsbkcb:?* >'<i*a 

K:^i5ftft^il#Xfi©3 0 75M1 OO^^fS 

#X©fctf>©* + y T^*«t-T SftbfJK. 

x#*&5 W >£il D T +#&S©Si 2 ^Ritt*'^ 

l/"C\ Cft£3l*F#X©— SBi l/T©** 'JT*'Xtl/ 50 
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[0 0 3 4] ^s-^lMDlCC^^TI- fti, 5=- 
* fj x. % T > U - t= -f > iff ft ( * v V 

S I 8) '.. 

[0 03 5] I14W»#X, 
^©#^^i»P^Sfcfe©^-f s isitmv&z,* 04(c 
JS^RStifcJ; 5 »cat*B5±^'tt. ^#X**&l&3ft 
S/yn-f^yxf^tSl 2) SD^Xfy 
7" (SI 6) -C, m%*fx±± l ii<c?-*>;-<\Hl,cm££ti 
ft, i&SfEKUkitf;* ttftjffX ^^(SIO) T- § 

■ti* xm%, n f s zmmtztcitxD** yy# 
xiLtfPffl-r^„ 

[0 0 3 6 ] fufB©d: 5tc. is!^telh©/ca*©^ffitt** 
XWi6 2RTOft5-f >5 4 a4W^«!i 

5 8 te&^f >^-F«3K^ 1 ^R§tt**X*^-rSfc«&© 

[0 0 3 7 ] ».##X^Sfe^Xffi^7^>^ffiDrjM 
misted £ tlC J: f) , ft^^Xlfti^? -/ >*5^^7X{C 

ic£ S^x -/n±'s©^%'- r- -f # 1 jWD&&.t3: 

*i& tcib it . *^«g©fR*ao*««ie4iai± s * 

[0038] mbu^m<Dmzmm^mv:immm 

t?*5. ^ot. ^lHJi^glilli— ©SPMfcot^T 

m—<D&mwnt L-r^-r. stsjeg* 1 -ess 

[ 0 0 3 9] 054#Itr, 02«5©^^{cJ:Sft^ 
JfeTftfefe©^ + >^4 o j5fc^x*#t*&-rftfca& 

««^X*«,t^ftfc2&©^«^X«^g|3 5 0 4, rf7'X 

■ss^-r ft tc#><D*f?.m&i®4 e «. »fem g . 1 1 mm. 
■ icmmsHi. Lipids ^mmmvu, mzx-wMtf 

ZW0m±.<Dtcmt . gfe^AfX«^-7 > 5 4 *> 

nfcji^i»±^x«i&gp6 2B*«sn&c». cc-c, 

0 1 *te^Mc*jt,»r^fe7 > 5 4 a 



(7) 



U 



s h imm v , at*'* xfttesra 9 or * + >/^{c« 

t 0 0 4 0 ] 3Bl8WJg»T tt, &&#X«$S3|W©pi# 

**xcDiE^*Kr±-r s/cfeic, m&#zm& < 7*( > 5 4 

£#XP-£§|54 6 <t CDRII<Z)M.Stl!!*(C^-'%*Jl/7' 6 6 £ 
[0 04 1 ] ±aSLfcS5 (c^bfcfb^M*B^*ilB* 

[oo42] ^©{t^fw*#£fc», -* i mmmmt 
[0 04 3] g-r. ^ifi^sfesns^i-^^ o 

7*4 OrttC«&-r-S.o 7 » J^W** 1 i- >;%*4 0 CD 

^HHiccisw fcft-tv** x-?mss e te «t <o nf , # 

T^iflJifeAOI/^e 6 m\m-& i^T-v r7"S 2 2) „ 
[0 044] -e©«. ^*AfX%5=-t.>^*4 0rt(cm 
Lt, 9 i + >/^*4b(Oill!IffiRa £ '>x--7^3!»lg*>t^X^,5S 
M^'P- h4 2(D±g|J*7 - U3-7 : --Y >^-T-S (Xt- 
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